INTRODUCTION {#sec1-1}
============

Leishmaniasis, a parasitic disease, is caused by the *Leishmania* genus, a protozoan parasite transmitted by sand fly arthropods.\[[@ref1]\] The disease is endemic in many tropical and subtropical regions in more than 88 countries worldwide. About 20 species of *Leishmania* parasites have been reported yet in human involvement. These species can lead to various clinical forms of leishmaniasis including visceral, cutaneous, and mucocutaneous.\[[@ref2][@ref3]\]

CL in old world is usually caused by *L. major*, *L. tropica*, and *L. aethiopica* complexes. In old world, 90% of cases were reported from Iran, Afghanistan, Saudi Arabia, Iraq, Syria, and Algeria.\[[@ref4][@ref5]\] In Iran, the majority of CL are caused by *L. major* and *L. tropica* which are endemic in northern eastern, northern western, and central regions of the country.\[[@ref6][@ref7]\] One of the most important hyper endemic areas in Iran is Isfahan province. Varzaneh is a city in the eastern part of the province. Varzaneh is located at longitude 39', 52° east and latitude 25', 52° north. The city stands in the western part of Gavkhooni bog and is known as an endemic area of CL. The current population of the city is approximately 14,000.

In some reported cases from Varzaneh, the disease has had complex forms which were long lasting and non-healed. In addition, in the previous findings, it was experienced that parasites were thinly scattered on smears from patients. Therefore, identification of isolates is of great importance to access epidemiological aspects of CL in the region and design disease prevention guidelines and effective therapeutic protocols.\[[@ref8]\] There have been various identification methods to define *Leishmania* parasite species including DNA hybridization, isoenzyme analysis, monoclonal antibody, schizodeme analysis, and other molecular methods.\[[@ref9][@ref10]\] Genomic DNA and kinetoplastid DNA can be used as templates to perform PCR in molecular ways.\[[@ref10]\] In kinetoplastid parasites, Kinetoplast is the organelle which has almost 10,000 copy of small circle DNA strands known as kDNA. Leishmania\'s kDNA has a weight of about 600 to 800 bp. The mini circle DNA has 120 bp conserved region and a variable 600 bp region. The large number of copy numbers in *Leishmania* minicircles can be the subject of different studies aiming to detect and identify the species of the parasite.\[[@ref10]\]

MATERIALS AND METHODS {#sec1-2}
=====================

A total of 186 suspected cases referred to health center of Varzaneh were tested. Among them, 50 cases were confirmed positive by direct microscopy after Giemsa staining.

Slides with smears from patients' scraped lesions were prepared and used to extract parasite DNA as follow: smears were abrade from the surface of slides after 3 times of washing with Phosphate Saline Buffer (PBS), their DNA content was extracted using a Genet bio genomic DNA extraction kit (made in Korea) and was preserved at −70°C temperature.

Species characterization of the isolates was done using nested PCR as a very effective and sensitive tool to reproduce mini circle strands. Two pairs of primers were prepared with the same sequences which previously Noyes *et al*. used to their studies.\[[@ref11]\] The primers sequencing were based on the conserved region of template generate 750 bp bond for *L. tropica* and 560 bp bond for *L. major*.\[[@ref11][@ref12]\] Nested PCR is a two-stage polymerase chain reaction; in the first step, the volume of each reaction was considered 25 μl. The mixture contents are shown in [Table 1](#T1){ref-type="table"}.

###### 

The mixture contents of PCR reaction

![](ABR-3-167-g001)

The first step primers are as follows:

CSB2XF: 5'CGAGTAGCAGAAACTCCCGTTCA3'

CSB1XR: 5'ATTTTTCGCGATTTTCGCAGAACG3'

The temperature program of DNA amplification was shown in [Table 2](#T2){ref-type="table"}.

###### 

The temperature program of DNA amplification

![](ABR-3-167-g002)

The PCR product obtained in the first step was used as a template in the second round. The materials used were as same as the previous round with the exception that PCR product was used instead of primary DNA. Primers used in the second step are:

13Z: 5'ACTGGGGGTTGGTGTAAAATAG3'

LiR: 5'TCGCAGAACGCCCCT3'

After final stage of PCR, the products were electrophoresed on agarose gel 1% containing ethidium bromide. Parasite species were detected based on the weight index of their PCR products compared to controls.

RESULTS {#sec1-3}
=======

After nested PCR, all 50 cases were produced 560 bp bands which indicate the infection with *L. major* \[Figures [1](#F1){ref-type="fig"} and [2](#F2){ref-type="fig"}\]. 22 (44%) of patients were females and 28 (56%) of patients were males and their age range was between 7 months and 60 years. 27% of all cases were between 0 and 9 years of age and 23% were between the age of 10 to 19 years, and 50% were older than 19. Anatomic locations of the lesions in their bodies were as follows: 46.6% of wounds were on hands, 33.3% on feet, 16.8% on faces, and 3.3% were located on other parts of the bodies. 40% of patients had a single lesion, 26.6% had two lesions, and 33.4% had 3 or more lesions.

![lane 1: ladder marker, lane 2 L. major (positive control, MRHO/IR/75/ER), lanes 3-10: Leishmania isolates from patients](ABR-3-167-g003){#F1}

![lane 1: ladder marker, lane 2 L. tropica (positive control, MHOM/IR/04/Mash10), lanes 3-10: Leishmania isolates from patients](ABR-3-167-g004){#F2}

DISCUSSION {#sec1-4}
==========

All 50 patients were infected with wet type rural form of (CL) with etiologic agent of *Leishmania* major which the reservoir hosts are usually wild rodents of family Gerbillidae and their principle vectors are *Phlebotomus papatasi* sand flies.\[[@ref13]\] The most common anatomic location of wounds on their bodies were hands, feet, and faces. Due to the fact that sand flies can't eat the blood over shirt, the biting places were mostly on open parts of the patient bodies. These findings are compatible with other studies in other foci of Zoonotic Cutaneous Leishmaniasis (ZCL) in the country.\[[@ref14][@ref15]\] In this study, 40% of patients had single lesion and 60% had two or more. Other studies in which patients with ZCL had more than one lesion on their bodies showed that sand flies bite their hosts more than once due to their physiological characteristics or obstruction of the esophagus because of parasite proliferation on that anatomic place.\[[@ref13]\] Two important reasons can be cited for the Varzaneh city that why this area has become an endemic area of CL. First, existence of Haloxylon plant filed in the eastern parts of Imam Sadegh complex which can be a good place for wild rodents to colonies; second, sewer of waste waters are open while passing through houses and the wild rodents burrow around the area. These conditions provide proper places for the proliferation of reservoir rodents and mosquito vectors.

In this study, Nested PCR method was used to identify the species of *Leishmania*. Due to the large number of kDNA minicircles of *Leishmania* and high sensitivity and specificity of the Nested PCR method, this technique can be used as an effective tool to identify *Leishmania* species. Using this method, Maraghi *et al*. in their study in Khozestan provience showed that 90% of infectious cases were caused by *L. major* and 10% were caused by *L. tropica*.\[[@ref10]\] In the study of Razmjou *et al*. in Shiraz *Leishmania major* was identified through the same method.\[[@ref16]\] Pour Esmaiilian also used this method as a robust way to identify *Leishmania* isolates.\[[@ref17]\] The pattern of infection in this study is similar to those of other studies performed in the province.\[[@ref18][@ref19]\]

Considering the fact that Isfahan province is one of the most important places for CL in Iran, genetic studies and identification of *Leishmania* parasites are very important in disease control and combating vectors and reservoirs and improvement of therapy protocols.

**Source of Support:** Nil

**Conflict of Interest:** None declared.
